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i E AT CIsr R EAETH CI38P-CUTD AT CIEWER, 7R BA £ oli-HEEFRE R
pHZ-1272, BRI EE T R F A EE pHZGIL 1 pHZGL2. BB AERENE L B ERFLEAS ATEEHES
TK54 B #E. 30°CHIRGEEF 24h, TOA 2 pg/ml. TEEL B R T HRIL 12h. SDS-PAGE HIKE M, B R AETE TKS4
BHHEAREL 25 DRETES. BEEABE T STEE GICI38P M GIGI38P-G247D 47l #9 S AT E & A 1Y
1990 2265 . Westemn F2A0H — B UESE GIGI38P H GIGI38P-GUTD R TN H R H TKS4 TR T Rik.

AER BEERALE, TR, FREE, TEEHRER, aREE

HESES Q532,078 CEKERIRAE A
7 5 UEATBEFE R B M1033 B AR Stretomyces dia-
staticus No.7 strain M1033, [B1FK SM33 D P-4 HE =+
FIEE ( Glucose isomerase, [E1FR GDTEARSMRE 4L D-F
EREZ D-RRER R R N, R Tolk BRI
Fri & BRI (HFCS ) RIS . 78 SM33GL X
S FFFIRN 0.185nm A HE B B AR SRR AL B,
RIE AT SR, B e A BRE T — &4 Gl
SAAEEY . H P GIG138P 1 GIG138P-G247D &
AARE MR BRI E (Rl e L B 2.5 51
BENELRE, FOT E. coti THRBTERE
B GIG138p BT S B E AL pIj4083 CSCEL T H
TR T BE R o TKS4 T iRE.,

LL E.coli TERAE ER AT &4, =4
MEBSRE— I IAEZNN NS, MHEESEHEENSE
BT AR R Z 2, O R MEG A
FIENE. TRERERO T EARARENER
&8 5, BRI 24 AR BB 3, 3 4R DNA
ANFETE PR S 1E F L & BT A0 B 1 Al L S A
=, B AR ARG REPRERNME A,
ACWTE BT FREE pHZ-1272 K TR
B GIG138P F1 GIG138P-G247D 7L 87 F % 5 &
TKS4 () @ I8 B, 4 540t BE TE A oA

W F5 B #A: 2001-12-10, 15 B £8: 2002-03-01-

EEIME : EER 863" m i AR S ZE TR0 B (No. 130-13-02-04.

FEHRES 1000-3061(2002 )03-0304-04

BTG MR AR AT T i,
1 M5k

1.1 #H

1.1.1 BEBEFAIRL: E. coli DHS 18 A LA T
RAHE. EHTM pBZ-GN (GIGI38P> A pBZ-GI2
(GIG138P-G24TD) AR LI ZE M E . FRBAX pHZ-
1272 A B RS R A ERATH AR AR, &
M HFEE W TKS4Chis-2, leu-2» spe-1, SLP2 , SLP3 >
AP RE MY INEERE o,

1.1.2 EFRELRIAR KB ESEFH LB 5
. THEREERELESEFEGEME 2R E
TR AR FRERYE) R HIZ % ScEkl 7], &%
%%%‘%(Amp) B A5 He 7 S0ug/ml.. ~HREER
(Kan) {£FHWRE R Sug/ml, M EE(Th #EH
WEH 2ug/mlL (ETZF D,

1.1.3 B8 LG RBIAE Nde 1. BamH 1. Not 1. Bl
1 BAK T4 DNA BB N R AY) TR A A 7 .
Sephaglas Band Prep Kit 27 Pharmacia 27 P~ . BisE
YEHFEN Squibb AF M. RO TEREEANR
MR R AR ART A P . Aty
A B B P a4k 2t
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1.2 BamH 1 G138P
1.2.1 DNA G138P-G247D 1.2kb  GI
8 Nde 1 BamH 1 E . coli-
1.2.2 TK54 pHZ1272 10.2 kb E. coli
50mlL. Spg/mlL DH5a pHZ-GI1  pHZ-GI2 1
YEME 30C 200 Nde 1 BamH 1 pHZ-
r/min 24 h 2ug/ml. Th 30°C GI1  pHZ-GI2 Not 1 Bgl
36 h 12 h I ¢ pHZ-GI1 ~ pHZ-GI2
1.2.3 Gl 50 mL
10mL pH7.5 50 mmol/L Tiis-
HCI 10 mmol/L. EDTA  pH8.0 100 mmol/L. MgCl, *G138P
3 lg 2 Ndel pBZ-GII
. EcoRI 48kb
~ 3mL 15 ~20 min 12 PP
RYL
000r/min
1.2.4 D- D- - EcoRT BamHI Xbal NdNea}eI , BamHIJ
9
1.2.5 Lo *G138P *G138P
3 e Ndel G BamHI Ndel GI BamHI
1.2.6 Gl Gl  PBS
3 2 BamHI G138R *0247DNa’eI
1 EcoRI o
6~8 1 1 '
1
3~4
Gl -70C
1 pHZ-GIl  pHZGI2
1.2.7 Westem 15% SDS-PAGE Fig.1 Construction of recombinant shuttle plasmid
3% 15% Amer- pHZ-GI1 and pHZ-GI2
sham Pharmacia Biotech
SemiPhor™ Semi-dry transfer units 2.2 pHZ-GIl  pHZ-GI2  TK4
59, pHZ-GI1  pHZ-GI2
IPBS pH7.4*  37C  1h  PBS k>4 Kan
cl I 2 h pHZ-GI1/TK54 pHZ-GI2/
PBS IeG i TK54 YEME Th
150 mmol/L. NaCl 50 mmol/L, Tris-HCI pH7.5 Gl
h 15% SDS-PAGE 42.5 kD
3 3’ _ 2
Gl 2.3
TK54 590nm
TK54 3%
2 pHZ-GI1/TK54  pHZ-GI2/TK54
2.1 pHZ-GIl  pHZ-GI2 19% 2% 3
2.4 Western
1 DS-PAGE
pBZ-Gl1 pBZ-GI2 Nde 1 © EPE]ﬂi’!E"f‘.ﬁimﬁ,’??tﬁﬁﬁﬂ%%?’agéﬁisi‘%%ﬁ t(w;tto: '/ journals. im. ac.cn
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Gl pHZ-GIl  pHZ-
974 — : GI2 4
66,2 — - T g e e
| pHZ1272
43,0 —} -m—
Gl
30— TK54
20.1 — . 3
14.4 — HFCS
1.3 1.7
HFCS
2 SDS-PAGE S . lividans TK54 Gl | ) I
Fig.2 SDS-PAGE of GI expressed in S. lividans TK54 0% ~20% G
M. Marker low molecular weight standard protein HFCS
1. Purified enzyme of wild-type Gl from E. coli HFCS
2. Purified enzyme of GIG138P-G247D from E. coli
3. Crude extracts of pBZ1-expressing S. lividans TK54 Gl 50%
4.Crude extracts of pBZ2-expressing S . lividans TK54 10% pHZ-GIl
5. Crude extracts from S. lividansTK54 pHZ—GI2 S. lividans TK54
GIG138P-G247D
Western blot CN1213003A
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Fig.3 Optical densitometric scan results of the mutant enzymes
a pHZ-GII/TK54 b pHZ-GI2/TK54

Pixel position

kD DNA
pHZ1272
PlipA
42.5- -
o PtipA
Kan 2pg/mlL

100 pg/mL. Kan Py,

4 Western
Fig.4 Results of western-blot
1. Purified wild-type GI
2.Crude extracts of GIG138P from S. lividans TK54
3. Crude extracts of GIG138P-G247D from S. lividans TK54

4. Crude extracts from S. lividans TK54 © PERZRMEDFRAATIRSHESE http://journals. im. ac. cn
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Overexpression and Detection of the Mutated Glucose Isomerase GIG138P
and GIG138P-G247D in Streptomyces lividans

ZHU Guo-Ping ZHANG Ying XU Yang TANG Jian-Guo XU Chong”
Department of Molecular and Cell Biology School of Life Sciences — University of Science and Technology of China  Hefei 230026  China

Abstract The shuttle expression vectors pHZGI1 and pHZGI2 were successfully constructed by inserting structural genes of Gl
containing single mutated site G138P and double mutated site G138P-G247D into E . coli- Streptomyces shuitle vector pHZ-1272
respectively. Then they were transformed into S. lividans TK54 strain by protoplast transformation. SDS-PAGE indicated that
two shuttle vectors in TK54 strain expressed obviously specific bands at 42.5 kD after inducted by 2p1g/mL thiostrepton. Optical
densitometric scan showed that the content of the mutant enzymes GIG138P and GIG138P-G247D were about 19% and 22% of
dissoluble proteins respectively. Western blotting farther proved that GIG138P and GIG138P-G247D were expressed in S . livi-
dans TK54.

Key words glucose isomerase mutant enzyme shuitle vector Streptomyces lividans —overexpression
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